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Dear Mr. Brinkman:

The New Mexice Enviroament Department reviewed the "Sandia
Environmental Restoration Project, Site 40, Draft, No Further .
Action Proposal" submitted by Rarilee Conway on March 17, 1995.

The Department determines that this site does not pose an immediate

public health or environmental threat from the following reasons:

- data from soil borings drilled at the site show that soil
contamination extends to 7 feet below ground surface,

- depth to ground water is 360 feet.

Therefore, the Department is not requiring additional work at this
time. However, the Department reserves -the right to require
additional work in the future if data become available that
indicate the presence of petroleum hydrocarbon contamination
emanating from or in the vicinity of this site resulting in a
threat to public health or the environment.

Thank you for your cooperation in this mater.
Sincerely,

Betsy Hovda

Geologist
Underground Storage Tank Bureau

xc: NMED District I Office .
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1. Introduction
1.1 ER Site Identification Numbe}_ and Name

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further
action (NFA) decision for Environmental Restoration (ER) Site 46, Old Acid Waste Line
Outfall Site, Operable Unit (OU) 1309. ER Site 46 is listed in the Hazardous and Solid
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNL/NM Resource
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit
(NM5890110518) (EPA August 1992).

1.2 SNL/NM Risk-Based NFA Process

This proposal for a determination of a risked-based NFA decision has been prepared using the
criteria presented in Section 4.5.3 of the SNL/NM Program Implementation Plan (PIP)
(SNL/NM February 1994). Specifically, this proposal will "contain information demonstrating
that there are no releases of hazardous waste (including hazardous constituents) from solid
waste management units (SWMU) at the facility that may pose a threat to human health or the
environment" (as proposed in the code of Federal Regulations [CFR], Section 40 Part
264.51[a] [2]) (EPA July 1990). The HSWA Module IV contains the same requirements for
an NFA demonstration:

Based on the results of the RFI [RCRA Facility Investigation] and other relevant
information, the Permittee may submit an application to the Administrative Authority
for a Class III permit modification under 40 CFR 270.42(c) to terminate the RFEI/CMS
[corrective measures study] process for a specific unit. This permit modification
application must contain information demonstrating that there are no releases of
hazardous waste including hazardous constituents from a particular SWMU at the
facility that pose threats to human health and/or the environment, as well as additional
information required in 40 CFR 270.42(c) (EPA August 1993).

For a risk-based proposal, an SWMU is eligible for an NFA determination if the NFA
criterion established by the SNL/NM permit is met. This criterion, found in Section M.1 of
the permit, is as follows: “[There are no releases of hazardous waste including hazardous
constituents...that pose threats to human health and/or the environment...” This risk-base
proposal contains information needed to make the NFA determination.

This proposal is using the technical approach which is the foundation for the SNL/NM
corrective action process. The details of the SNL/NM technical approach are provided in
Appendix C of the SNL/NM Program Implementation Plan (SNL/NM 1994). The first step in
the technical approach is the data qualitative review step (the same step used to determine
whether the SWMU is eligible for administrative NFA). Should significant uncertainities
remain, the assessment of the SWMU continues with data collection.

At this site, sufficient data were not available to compare to established action levels or to
develop site-specific action levels. Background soil samples were collected and analyzed to
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develop upper tolerance limits (UTLs) for metals, Site-specific data were collected to
compare to existing soil action levels (proposed Subpart S Action Levels) and UTLs. If site-
specific concentrations exceeded the proposed Subpart S Action Levels or UTLs, then risk
was analyzed. Site-specific soil concentrations were compared to the derived risk assessment
action levels. Concentrations less than these action levels, either proposed Subpart S action
levels, background UTLs, or derived risk-based values, triggered this NFA proposal for Site
46.

1.3 Local Setting

SNL/NM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base
(KAFB), the United States Forest Service, the State of New Mexico, and the Isleta Indian
Reservation. SNL/NM has been involved in nuclear weapons research, component
development, assembly, testing, and other nuclear activities since 1945.

ER Site 46 (Figure 1) is located on land owned by DOE. The site is situated west and south
of the Technical Area (TA) IV fence in a slight depression on top of the escarpment
northwest of Tijeras Arroyo.

Surficial deposits in the SNL/KAFB area lie within four geomorphic provinces, which in turn
contain nine geomorphic subprovinces. Site 46 lies within the Tijeras Arroyo subprovince.
The Tijeras Arroyo subprovince is characterized by broad, west-sloping alluvial surfaces and
the 50-meter-deep Tijeras Arroyo. The Tijeras Arroyo subprovince contains deposits derived
from many sources, including granitic and sedimentary rocks of the Sandia Mountains,
sedimentary and metamorphic rocks of the Manzanita Mountains, and sediments of the Upper
Santa Fe Group.

2. History of the SWMU
2.1 Sources of Supporting Information
In support of this request for a risk-based NFA decision for ER Site 46, a background study

was conducted to collect available and relevant site information. Interviews were conducted
with SNL/NM staff and contractors familiar with site operational history.

The following information sources were available for the use in the evaluation of ER Site 46:

Confirmatory-sampling program conducted in September 1994
Risk analysis for three metals and three radionuclides

One surface radiation survey

One unexploded ordnance/high explosives (UXO/HE) survey
Interviews and personnel correspondence

Historical aerial photographs spanning 40 years

Personal breathing zone air sampling for metals
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2.2 Previous Audits, Inspections, and Findings

ER Site 46 was first listed as a potential release site based on the Comprehensive
Environmental Assessment and Response Program (CEARP) interviews in 1985 (DOE
September 1987). The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) finding was uncertain for Federal Facility Site Discovery and Identification
Findings (FFSDIF), Preliminary Assessment and Site Inspection; therefore, no Hazard
Ranking System or Modified Hazard Ranking System migration mode scores were calculated
for the SWMU (DOE September 1987). Site 46 was included in the Environmental
Protection Agency (EPA) RCRA Facility Assessment (RFA) in 1987 (EPA April 1987).

2.3 Historical Operations

The Old Acid Waste Line carried wastes from several buildings in TA-I. It was installed
between 1948 and 1950. The site begins as a north-south trending, 750-foot long open trench
in a grassy field northwest of Building 981-1 in TA-IV. No pipe opening is visible at the
"head" of the trench. As the trench crosses the field, it turns to the southeast and continues to
an unengineered spillway above the Tijeras Arroyo floodplain. The spillway lies on a bank
(40 to 50 feet of relief) composed of compacted alluvial sediment. Historical aerial
photographs show vegetation, presumably supported by the discharge, growing southeast of
the spillway to the active arroyo channel (about 200 feet distance from the spillway). The site
is not restricted and is easily accessible.

During use, discharged effluent averaged an estimated 130,000 galions per day. Use of the
line was discontinued in the mid-to-late 1960s. The line received wastes from plating,
etching, and photo processing operations; and cooling tower "blow down." Acids and metals
are target contaminants. Chromic acid and ferric chloride are mentioned specifically in the
site history, and ferric chloride was found in one soil sample collected during the RFA.

Various radionuclides, possibly including tritium, uranium, and plutonium also were used in
TA-I.

Building 863 (ER Site 98) was a source of discharge to the acid line. The information sheet
for Site 98 indicates the presence of trichloromethane, silver, and photo processing chemicals
with an ammonia-like odor. The waste solution from the silver recovery unit reportedly was
discharged to the old acid waste line, which is the only specific information about chemical
discharges.

3. Evaluation of Relevant Evidence
3.1 Unit Characteristics

The Old Acid Waste Drainage Qutfall is confined to the downstream natural drainage. All
releases would be contained in this limited area. Most of the potential contamination resulting
from discharged effluent would have most likely settled at or before the furthest extent of
visible erosion/scour.
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3.2 Operating Practices

The Old Acid Waste Drainage Outfz;ll discharged industrial waste from TA-I from
approximately 1948 until the mid-to-late 1960s. It has not been used since then.

3.3 Presence or Absence of Visual Evidence

The approximately 750-foot long trench is the only physical evidence of the outfall system.
No discoloration of soils was observed during site reconnaissance and soil sampling activities.

3.4 Results of Previous Sampling/Surveys

In 1994, the site was visually surveyed for surface indications of UXO/HE. No UXO/HE
were found (SNL/NM 1994a). Also, in 1994 a surface radiation survey was conducted on the
entire site using an Eberline ESP-2 portable scaler, with an Eberline SPA-8 (2 inch X 2 inch
sodium iodide) detector. A 30-second integrated count was performed at each proposed
sample location, while scanning the detector over an area approximately 2 feet in radius
around the sample location. The alarm was set at 1.3 times the background count rate. No
alarms occurred during the survey. No surface anomalies were detected (SNL/NM 1994b).

3.5 Assessment of Gaps in Information

No environmental sampling data existed for Site 46. If contamination was present, potential
constituents of concern (metals, radioactive constituents), would be expected at shallow
depths. Metals and radioactive constituents generally adsorb on soil and precipitate rather than
remaining soluble. A surface (0-6 inches deep) and shallow subsurface (6-36 inches deep)
soil sampling program was developed and implemented in September 1994.

3.6 Confirmatory Sampling

The Confirmatory Sampling and Analysis Plan (SAP) can be found in Appendix A. Those
soil sample results exceeding an action level are summarized in Table 1. A complete list of
"hits" or detections and quality assurance (QA) results can be found in Appendix B.

For health and safety purposes, a photoionization detector, OVM, was used throughout the
field program. The OVM measured no anomalous vapor concentrations.

Surface and shallow subsurface soil samples were collected at the most likely locations of
contamination. Four samples were collected at the head of the site outfall (by the fire
extinguisher training area west of TA-IV) and four samples were collected by the spillway
into the Tijeras Arroyo drainage (Figure 1). Every sample was analyzed for metals',
chromium™, total Kjeldahl nitrogen (TKN), and nitrate/nitrite. The four subsurface samples

' Although the total analyte list (TAL) metal analytes include calcium, magnesium, potassium, and sodium, these nontoxic,
major cations are not included in the evaluation. They do not pose a significant environmental or human health risk
regardiess of concentration.
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also were analyzed for volatile organic compounds (VOCs). Four samples were analyzed for
semivolatile organic compounds (SVOCs). As a general check for radioactive constituents, all
the samples were analyzed for tritium, four samples were analyzed for isotopic uranium, and
isotopic plutonium and all eight samples were screened in-house and two samples were
screened off-site with gamma spectroscopy.

3.6.1 Background Samples for Metals and Radioactive Constituents

UTLs for background metals were calculated from analyses of 24 samples collected in the
vicinity of the 11 sites discussed in the SAP (Appendix A). UTLs or background 95%
percentiles for background radionuclides were calculated from samples collected throughout
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses
are included in Appendices C and D.

3.6.2 Organic Compounds

No organic compounds were detected without qualification. Nitrate/nitrite was detected in
seven of eight samples with concentrations ranging from 150 to 1400 milligrams per kilogram
(mg/kg). TKN was detected in all eight samples, with concentrations ranging from 120 to
470 mg/kg. The main environmental or human health hazard pertaining to reduced nitrogen
(as measured in TKN) is that it oxidizes to either nitrate or nitrite. Therefore, it is valid and
conservative to compare TKN concentrations to action levels for nitrate and nitrite. The
proposed Resource Conservation and Recovery Act (RCRA) Subpart S action levels for nitrate
and nitrite are 100,000 mg/kg and 8,000 mg/kg, respectively. Cyanide was detected in two of
eight samples, 46-01-B and 46-04-B, with concentrations of 0.16 and 0.18 mg/kg,
respectively. The proposed Subpart S action level for cyanide is 2000 mg/kg. These results
indicate no significant human health or environmental hazard because organic compounds
only were detected tentatively and TKN, nitrate/nitrite and cyanide were detected at
concentrations much lower than action levels.

3.6.3 Metals

Personal breathing zone air sampling was used at Site 46 to monitor airborne particulate
contamination for metals. No airborne metal contamination was detected. Selenium,
mercury, and chromium®® were not detected at Site 46. Silver was detected in two out of
eight samples at concentrations of 0.59 and 0.58 mg/kg in Samples 46-01-B and 46-04-B,
respectively. Silver was not detected in background samples. The proposed Subpart S action
level is 400 mg/kg. Both tests comparing the site beryllium data to local background data
indicated no contamination. The maximum local background value for beryllium was 0.53
mg/kg. Beryllium was not detected above 0.53 mg/kg at Site 46.

All other site metal concentrations, except for one analysis for cadmium, iron, and lead, were
below the UTLs. For cadmium, Sample 46-01-B had a concentration of 4.0 mg/kg compared
to a UTL of 3.82 mg/kg. The proposed Subpart S action level for cadmium in soils is 80
mg/kg. Sample 46-01-B had a concentration of 15 mg/kg for chromium, just exceeding the
UTL of 14.3 mg/kg. However, the Subpart S action level for chromium is 80,000 mg/kg.
For lead, Sample 46-04-B had a concentration of 27 mg/kg compared to a UTL of 23.1
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mg/kg. A Subpart S action level was not proposed for lead. However, a memorandum from
an EPA assistant administrator to EPA regional division directors does supply a risk-based
action level for lead in soils, 400 ppm (mg/kg) (EPA 1994). This risk-based action level
presumes that lead be considered individually rather than in conjunction with other metals.
This action level of 400 mg/kg far exceeds the concentration in Sample 46-04-B of 27 mg/kg.
For iron, Sample 46-02-A had a concentration of 17,000 mg/kg compared to a UTL of 16,962

mg/kg.
3.6.4 Radionuclides

Potassium-40 was detected in two samples at activities of 16.4 and 22.3 picocuries per gram
(pCi/g), compared with the base-wide background UTL of 25.34 pCi/g. Lead-212 was
detected in Sample 46-03-A at an activity of 0.89 pCi/g, compared to a base-wide background
UTL of 1.0795 pCi/g (IT 1994). Plutonium-239/240 and plutonium-238 were not detected
above the minimum detectable activity (MDA) in Site 46 samples. Uranium-238, uranium-
235/236, and uranium-234 were detected in four samples at low activities below the base-wide
background UTL and the maximum activity of six local background analyses. Thallium was
not detected at Site 46. These constituents require no further evaluation.

Lead-214 was detected in Sample 46-03-A at an activity of 0.93 pCi/g, compared with the
base-wide background UTL of 0.90 pCi/g. Radium-226 was detected in Samples 46-02-B,
46-03-B and 46-04-B with activities of 2,74, 2.14, and 2.06 pCi/g , respectively. The base-
wide background UTL for radium-226 is 1.94 pCi/g (IT 1994). Additional off-site
radiological analyses for radium-226 were requested for Samples 46-01-A, 46-01-B, 46-02-B,
46-03-B, and 46-04-B. These results indicated activities less than 2.74 pCi/g. Tritium was
detected in all eight samples at activities ranging from 0.023 to 0.17 pCi/g; tritium was not
detected above the MDA in local background samples.

3.6.5 Quality Assurance Results

As discussed in the Confirmatory Sampling and Analysis Plan (Appendix A), quality
assurance samples, including field duplicates, trip blanks and rinsates, were collected as part
of the 11 site sampling program. Analyses indicate that the field soil duplicates were
comparable to the original soil sample results. The trip blanks and rinsates indicated no
significant sampling contamination. QA results can be found in Appendix B. Level I and
Level II data verification was conducted on all data, as described in the PIP (SNL/NM 1994).

3.7 Risk Analysis

To further evaluate the data for metals with concentrations greater than background UTLs, a
risk assessment was performed for a combination of cadmium, iron, and silver, assuming the
maximum detected concentrations. To further evaluate the site data for radionuclides with
activities above background UTLs or those without background UTLs, a risk analysis was
performed for the combination of lead-214, tritium, and radium-226, assuming the maximum
detected activities.

No Further Action Proposal (Site 46) Page 6




The risk calculations were designed to produce conservatively large estimates of hazard index
. and radioactive dose to counter uncertainties in the soil data. This approach facilitates the _
following decision regarding future activities at Site 46:

® If the conservative estimates based on the soil data result in an unacceptable hazard
index (greater than 1) or dose (greater than 10 mrem/year), further investigation and/or
remediation will be needed; or

¢ [f the hazard index and dose estimates are acceptable, the potential for health hazards
at the site is extremely low, and further actions will not be needed.

Hazard indices and radionuclide doses were computed using methods and equations
promulgated in proposed RCRA Subpart S documentation (EPA 1990). Accordingly, all
calculations were based on the assumption that receptor doses from both toxic metals and
radionuclides result from ingestion of contaminated soil.

Calculation of hazard indices required values of oral reference doses (oral RfDs) for each of
the metals. The RfD values for cadmium and silver were taken from EPA’s IRIS database
(IRIS 1994). The RID for iron is a provisional value provided by EPA Region VI personnel.

Similarly, calculation of radionuclide doses required values of dose conversion factors, which

are used to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents

(in units of mrem/year). Published values of dose conversion factors (Eckerman et al., 1988
. and Gilbert et al., 1989) exist for lead-214, tritium, and radium-226.

To assure that the computed hazard indices and doses were conservatively large, only the
maximum observed concentration of each constituent at a site was employed, To consider
combined effects, a hazard index was calculated as the sum of the individual metal hazard
quotients and a radiological dose was calculated as the sum of the individual doses.

Following proposed Subpart S methodology, the equation and parameter values used to
calculate the summed hazard index for toxic metals were:

HI = El [HSR() x S(i)]

(1)
where:
HI = total hazard index (dimensionless),
HSR(T) = hazard index-to-soil concentration ratio for the i metal (kg/mg)
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- IxA _,0001g
RID() x W mg

S(I) = soil concentration of the i" metal (mg/kg),

I = soil ingestion rate = 0.2 g/day,

A = absorption factor (dimensionless) = 1,

W = body weight = 16 kg, and

RfD(T) = oral reference dose for the i" metal (mg/kg-day).

Risk assessment guidance, prepared by the EPA (EPA 1989), recommends that the total
hazard index be less than one in order for a site to be considered a non-threat to human
health.

Following proposed Subpart S methodology, the equation and parameter values used to
calculate the summed radioactive dose were:

DOSE = )—? [DSR(i) x S(i)]

)
where:
DOSE = total effective dose equivalent (mrem/yr);
DSR(I) = dose-to-soil concentration ratio for the i radionuclide
(mrem/yr)/(pCi/g), = 1 X DCF(1);
S(D) = soil concentration of the i" radionuclide (pCi/g);
I = soil ingestion rate = 0.2 g/day = 73 g/yr; and
DCF(I) = dose conversion factor for the i" radionuclide (mrem/pCi).

The PIP stipulates that, for the purpose of computing media action levels, the total radioactive
dose at a site should not be greater than 10 mrem/year (DOE 1994), which corresponds to a
cancer risk of less that 10 excess deaths.

The input and results of the risk calculations are presented in Tables 2 and 3. The summed
hazard index for metals is less than 1 and the summed radioactive dose is less than 10
mrem/year. Therefore, the site is considered to be risk-free in terms of metals and
radionuclide contamination.

3.8 Rationale for Pursuing a Risk-Based NFA Decision
In September, 1994, surface soil and shallow subsurface soil samples were collected at the

"head" of the trench (where the flow spills into the natural drainage) and at the furthest extent
of visible erosion/scour where the discharged effluent would have most likely settled. These
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two areas are the most likely areas for contamination. SNL/NM is proposing a risk-based
NFA because representative soil samples from ER Site 46 have concentrations less than action
levels; either proposed Subpart S action levels, background UTLs, background 95"
percentiles, or derived risk-based values.

In addition

* A site visit in 1993 by ER personnel confirmed the presence of a confined natural
drainage with no discoloration in the soils.

* In June 1994, a UXO/HE visual survey was conducted by KAFB Explosive Ordnance
Division {EOD) and found no UXO/HE ordnance debris at Site 46 (SNL/NM 1994a).

* [In September, 1994, as part of the surface soil sampling effort at Site 46, a surface
radiation survey was conducted (SNL/NM 1994b). No surface anomalies were
detected at Site 46.

* In September 1994, as part of the surface soil sampling effort at Site 46, particulate
metal contamination was monitored with Personal Breathing Zone Air Sampling. No
airborne contamination was detected.

4. Conclusion

Based upon the evidence cited above, ER Site 46 has no releases of hazardous waste or
hazardous constituents that pose a threat to human health and/or the environment. Therefore,
ER Site 46 is recommended for an NFA determination.
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. Table 1. Site 46 - Results of Shallow Soil Sampling and Analysis

[S:ﬁipi!t:r Analytical Method Constituent Co(nr::‘egr/\lt(rga)tion Qualifier(s) B?;:(ggfkmg l;nd Aai:£g5‘;;; (s)
46-01-B VOCs (8240) 2-butanone 0.603 IB
46-02-B VOCs (8240) 2-butanone 0.005 B
46-03-B VOCs (8240) 2-butanone 0.005 IB
46-04-B VOCs (8240) 2-butanone 0.004 JB
46-01-B SVOCs (8270) Di-n-butyl phthalate 0.066 J
46-01-B TAL Metals (6010) Cadmium 4, 3.82 80/5.1*
46-02-A TAL Metals (6010) Iron 17000. 16,962 21500+
46-01-B TAL Metals (6010) Silver 0.59 400/7.5*
46-01-B TAL Metals (6010) Silver 0.58 400/7.5*
46-01-B TAL Metals (6010) Chromium 15 143 80,000
46-04-B TAL Metals (6010) Lead 27 231 400**
46-01-B | Cyanide (acid digestion) Cyanide 0.16 2,000
46-04-B | Cyanide (acid digestion) Cyanide 0.18 2,000
46-01-A TKN (acid digestion) TEN 310. 100,000/8,000
46-01-B TKN (acid digestion) TKN 380. 100,000/8,000
46-02-A TKN (acid digestion) TKN 360, 100,000/8,000
46-02-B TKN (acid digestion) TKN 470. 100,000/8,000
46-03-A TKN (acid digestion) TKN 120. 100,000/8,000
. 46-03-B TKN (acid digestion) TKN 130. 100,000/8,000
46-04-A TKN (acid digestion) TKN 160. 100,000/8,000
46-04-B TKN (acid digestion) TKN 190. 100,000/8,000
46-01-A NO3/NO2 (353.2) NO3/NO2 1000. 100,000/8,000
46-01-B NO3/NO2 (353.2) NO3/MNG2 1230. 100,000/8,000
46-02-A NO3/NQ2 (353.2) NO3/NO2 1300. 100,000/8,000
46-02-B NO3/NO2 (353.2) NO3/MNG2 1200. 100,000/8,000
46-03-A NO3/NO2 (3532) NO3/NG2 1400. 100,000/8,000
46-03-B NO3/NO2 (3532) NO3/NG2 150. 100,000/8,000
46-04-A NO3/MNO2 (353.2) NO3/NO2 410. 100,000/8,000
46-03-A Gamma Spec (Off-site) Lead-214 0.93 pCi/g 0.9 pCi/g 422 pCi/g*
46-01-A Tritium (600 906.0) Tritium 0.038 pCi/g 7.7 pCilg*
46-01-B Tritium (600 906.0) Tritium 0.038 pCi/g 7.7 pCi/g*
46-02-A Tritium (600 906.0) Tritium 0.044 pCi/g 7.7 pCi/ig*
46-02-B Tritium (600 906.0) Tritium 0.039 pCifg 7.7 pCifg*
46-03-A Tritium (600 906.0) Tritium 0.023 pCi/g 7.7 pCilg*
46-03-B Tritium (600 906.0) Tritium 0.04 pCi/g 7.7 pCilg*
46-04-A Tritium (600 906.0) Tritium 0.026 pCifg 7.7 pCi/g*
46-04-B Tritium (600 906.0) Tritium 0.17 pCi/g 7.7 pCisg*
46-02-B | Gamma Spec (In-house) Radium-226 2.74 pCi/g 1.94 pCi/g 124 pCi/g*
. 46-03-B | Gamma Spec (In-house) Radium-226 2.14 pCi/g 1.94 pCi/g 124 pCi/g*
46-04-B | Gamma Spec (In-house) Radium-226 2.06 pCifg 1.94 pCi/g 124 pCi/g*
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Table 1. Site 46- Results of Shallow soil Sampling and Analysis (Concluded)
Notes
"J* qualifier means detected at a concentration below the laboratory reporting limit.
"B" qualifier means detected in the associated blank sample.

For the metals, background is the 95 percent upper tolerance level for the local background
data.

For lead-214 and radium-226, background is the 95 percent upper tolerance level for the base-
wide background data.

Action levels without an asterisk are proposed Subpart S Action Levels.

Proposed Subpart S action levels for nitrate and nitrite are 100,000 and 8,000 mg/kg,
respectively.

Action levels followed by one asterisk are calculated risk-based levels.
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Table 2. Metal Risk Calculations for Site 46

. Concentration . RID(I) ..
Constituent (mg/kg) (mg/kg-day) Individual HI Source of RfD
Provisional RfD provided by
Iron 17000. 3.00E-01 7.08E-01 EPA Region VI.
Cadmium 4.00E+00 1.00E-03 5.00E-02 IRIS
Silver 5.90E-01 5.00E-03 1.48E-03 IRIS
Summed HI 7.60E-01
Table 3. Radionuclide Risk Calculations for Site 46
. . . DCF() |Individual Dose
Constituent | Activity (pCi/g) (mrem/pCi) | (mrem/year) Source of DCF
Lead-214 9.30E-01 7.80E-06 5.30E-04 Eckerman et al., 1988
Radium-226 2.74E+00 1.10E-03 2.20E-01 Gilbert et al., 1989
Tritium 1.70E-01 6.30E-08 7.82E-07 Gilbert et al., 1989
Summed Dose 2.21E-01

No Further Action Proposal (Site 46)
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo

Operable Unit
. Introduction

The purpose of the sampling and analysis described in this plan is to determine the
appropriate way to proceed toward closure of 11 { of the 17) sites in the Tijeras Arroyo
Operable Unit. Based on the surface and shallow subsurface soil samples and analyses for
the constituents of concern {COCs), one of three approaches will be pursued for each site:
1. A petition for “No Further Action” {NFA) will be produced for regulatory
consideration;
2. A voluntary corrective measure (VCM) will be designed and implemented,
hopefully followed by an NFA petition; or
3. The site assessment and eventual closure will follow the standard RFI/CMS path

Most of the sites covered by this Sampling and Analysis Plan (SAP) are outfalls from the
storm water and sanitary sewer systems emanating from Sandia Technical Areas (TAs) I, I,
and IV. The general sampling program for the outfalls will be to collect four samples at the
head of the outfall, two samples of surface soil (O to 6 inches deep) and two samples of
shallow subsurface soil (18 to 36 inches deep) and four samples {two surface soil and two
shallow subsurface soil} at the furthest extent of channel erosion and scour. The analytes
for most of the samples are volatile organic compounds, semi-volatile organic compounds
(BNAs}, metals, chromium™*® for samples where chromium is found in a metals analysis, total
petroleum hydrocarbon (TPH), explosives, Total Kjeldahl Nitrogen {TKN), nitrate/nitrite, and
Gamma Spectroscopy for radionuclides, isotopic uranium, isotopic plutonium, tritium, and
chlorodiphenyls (PCBs).

Sampling Procedures and Volumes
Surface soil samples will be collected with a stainless steel scoopula or trowel and placed in
. a stainless steel bowl. After at least 1000 ml® of soil has been collected, the soil will be
thoroughly mixed in the bowl and transferred to two or three 5600-ml sample bottles with a
stainless steel scoopula. Sample bottles will be labeled accordingly and the appropriate
sample information (sample depth, collection date and time, etc.) will be documented on the
chain-of custody (COC) after each sample is collected. Samples will then be packaged and
cooled to 4 degrees Celsius.

Shallow subsurface soil samples {18-36 inches)} will be collected with a 2-inch {minimum)
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into
the ground until the bucket at the end of the auger {last 6-8 inches) is full of soil or refusal
occurs. Several runs with the auger is anticipated in order to obtain the appropriate volume.
A hand shovel may also be used to bypass large rocks in order to continue with the auger.
The auger is then extruded counter-clockwise from the ground and the soil is removed from
the auger and placed in a stainless steel bowl. After 1,125% ml of soil has been collected,
the soil will be mixed in the bowl and transferred to two or three 500-m! sample bottles and
one 125-ml sample bottle with a stainless steel scoopula. Sample bottles will be labeled
accordingly and the appropriate sample information will be documented on the COC after
each sample is collected. Samples will then be packaged and cooled to 4 degrees Celsius.

Waste Generation and Equipment Decontamination

Decontamination of sampling equipment will be done between each sample.
Decontamination will include thoroughly washing the inside and cutside of the sampling
equipment with a spray of ALCONOX™ or LIQUINOX™ and water; rinsing with distilled,

. The sample volume varies between 1,000 and 1,500 ml depending on the analyses for the sampie.

The sample volume varies between 1,125 and 1,625 ml depending on the analyses for the sample.
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo
Operable Unit

deionized water; and drying before reusing. No soil waste will be generated. The soil
removed from the hand-auger holes, while collecting samples at a depth of 18 to 36 inches,
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers,
and shovels, will be decontaminated with water and ALCONOX™ after each use. The decon
leachate will be stored in capped 1-gallon containers. One or two containers will be used for
each site and two to four containers will be used for the background samples. The
containers will be labeled as "IDW" and the site number identified on each container. All the
containers will be stored at Site 232, a central location. The leachate waste will be disposed
according to the analytical results of the soil samples collected at the site.

Site Descriptions

The sites that will be sampled are

Site 46, Old Acid Waste Line Outfall;
Site 50, Old Centrifuge Site;

Site 77, Oil Surface Impoundment;
Site 227, Bldg. 904 cutfall;

Site 229, Storm Drain System Outfall:
Site 230, Storm Drain System Qutfall;
Site 231, Storm Drain System Outfall;
Site 232, Storm Drain System Qutfall;
Site 233, Storm Drain System Outfall;
Site 234, Storm Drain System Outfall: and
Site 235, Storm Drain System Outfall.

e & & 9 & & 0 o s e

The site locations are shown in Figure 1. A description of the site history, conditions,
previous investigations, and sampling plans are described in the following sections.

Site 46: Acid Waste Line Qutfall

The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line
begins as a north-south trending, 750-feet long open trench in a grassy field northwest of
Building 981-1 in TA IV. No pipe opening is visible at the "head" of the trench. As the
trench crosses the field, it turns to the southeast and continues to a non-engineered spillway
at the edge of Tijeras Arroyo. The spillway lies on a bank (40 to 50 feet of relief) composed
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably
supported by the discharge, growing southeast of the spillway to the active arroyo channel
(about 200 feet distance from the spillway). The site is not restricted and is easily
accessible.

During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the
tine has been discontinued. The line received wastes from plating, etching, and photo
processing operations, and cooling tower "blow down", Acids and metals are target
contaminants. Chromic acid and ferric chloride are mentioned specifically in the site history,
and ferric chloride was found in the soils during a limited sampling event. Various
radionuclides, possibly including tritium, uranium, and plutonium were used in TA I,

Building 863 was a source of discharge to the Acid Line. The information sheet for ER Site
98 (Building 863, TCA Photochemical Release: Silver Catch Boxes) indicates the presence of
trichloromethane, silver, and photo-processing chemicals with an ammonia-like odar. The
waste solution from the silver recovery unit reportedly was discharged to the Old Acid Waste
Line, which is the only specific information about chemical discharges.

The site has been visually surveyed for surface indications of unexploded ardnance and high
explosives (UXO/HE). No UXO/HE were found. Also, a surface radiation survey was
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conducted on the entire site. No surface radiation anomalies were dstected.

The sampling program includes four samples collected at the “head” of the site outfall (by
the fire extinguisher training area west of TA IV} and four samples collected by the spillway
into the Tijeras Arroyo drainage (Figure 1). Every sample will be analyzed for tritium, metals,
chromium*€ (if chromium is detected), TKN, and nitrate/nitrite. Half the samples will also be
analyzed for semi-volatiles and cyanide. Additionally, all the subsurface samples will be
analyzed for volatiles. The analytes are listed in Table 1. A "4" on the table indicates that
ALL the samples will be analyzed

for that specific analyte whereas a "2" on the table indicates half the samples will have
additional analyses for the analyte listed.

Site 50: Old Centrifuge

Site 50, Old Centrifuge, was an outdoor, rocket propelled centrifuge that was used in the
early 1950s to test units under G forces. The facility is located east of the TA Il fence in a
slight depression on top the escarpment northwest of Tijeras Arroyo. The concrete
centrifuge pad has a diameter of 80 to 90 feet. The site has a 7-foot high wooden retaining
wall on the north, east, and south sides. The west side is open. The centrifuge arm
assembly, which has a 20-foot radius, is sitting outside the wall to the north and appears to
be intact. Control wiring to the center axis of the centrifuge was suspended from a cable
between two telephone poles on the north and south side of the pad. The contro! wiring
went to a bunker located to the southwest over the escarpment. The bunker had a electrical
transformer containing PCB. The electrical transformer has been removed. The pad was not
stained and no spills or leaks were reported.

The centrifuge was rocket driven by two T40 6-KS-3000 or two Deacon 3.5DS-5700 solid
rocket motors. The combustion byproducts produced by these racket motors were carbon
dioxide, carbon monoxide, water, hydrochloric acid, aluminum oxide, and possibly barium
oxide. No other HE is known or suspected at the site. The rocket orientation would expel
combustion byproducts towards the retaining wall and the opening to the west. The rocket
propellant would be consumed in the rocket motor case.” Under normal operating conditions,
no unburned propellant would be released.

In 1987, a reconnaissance investigation at five potential contaminated sites, including the
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium,
TNT, HSL inorganics, TCLP constituents, and EP Toxicity constituents. Metals, including
barium, were detected at concentrations well below regulatory action levels. Total uranium
concentrations were typical of area background levels. TNT, pesticides, PCBs, herbicides,
and semi-volatiles TCLP compounds were not detected.

Prior to sampling, the surface will be surveyed for radiation. If contamination exists, it is expected
to be around the edge of the centrifuge pad at the surface, probably aleng the open west side.
The constituents of concern are metals (specifically lead, beryllium, and barium), depleted
uranium, and high explosives. Four surface samples and four subsurface samples will be
collected. The sampling locations will be biased toward the west side of the site because that is
the open side (Figure 1). All surface samples will be analyzed for all the COCs. One-half of the
subsurface samples will be analyzed for uranium and high explosives. All four subsurface
samples will be analyzed for metals.

Site 77: QOil Surface Impoundment

The Oil Surface Impoundment Site is outside the TA IV fence, southeast of Building 981-1. The
surface impoundment, which was constructed in the 1870's, is used to catch waste water from
accelerators. At the time of the RCRA facilities environmental survey, the impoundment was
unlined. Since then the impoundment was drained. Soif samples were analyzed for PCBs and
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sclvents. Based on the analytical results, the impoundment was determined to be clean.
Subsequently, the impoundment was lined with geotextile and is now regulated under Sandia’s
Surface Water Discharge Program.

This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface
samples are proposed. The samples will be collected along the perimeter of the existing lined
pond (Figure 1). All the samples will be analyzed for PCBs. The subsurface soil samples also
will be analyzed for volatile organic compounds (Table 1).

Site 227: Bunker 904 Qutfall

Site 227 is an inactive outfall from the septic system for Building 904 (ER Site 48) in TAIl. The
site starts where the discharge exits the septic tank piping system, approximately 100 feet
northeast of the southernmost point of TA Il. The extent of the area influenced by the discharge
may include the bank of Tijeras Arroyo below the outfall and some area between the outfall and
the main channel of Tijeras Arroyo. The site is along the eastern edge of ER Site 45,

Building 904, built in 1948, was used for weapons assembly, HE testing, photo processing, and
various other testing. Sanitary wastes were discharged fo a septic tank, and other wastes were
discharged to the outfall.

Mineral oil is also being considered a potential soil contaminant at alf outfalls along the Tijeras
Arroyo due to a recent release (June 1994) of mineral oil at Outfall 232 and vague historical
recards.

Possible soil contaminants are explosives, radioactive materials from weapons pracessing,
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, methy! ethyt
ketone, carbon tetrachloride, toluene, xylene, hexane, alcohals), and inorganics (ammonium
hydroxide, barium, cadmium, silver, chromium, titanium, cyanide).

Access 10 this site is along the TA Il perimeter road. This site is within the TA Ii testing exclusion
zone. The best days to sample are generally Friday, Saturday, and Sunday, when testing ceases.
Bruce Berry (telephone 845-8018) must be contacted to gain permission and access to this site.
Prior to sampling

1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the

drainage;
2. these locations will be visually scanned for UXO/HE; and
3. these locations will be screened for surface radiation anomaties.

The proposed sampling program is to collect four surface soil samples and four shallow
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The
other two surface and two subsurface samples will be collected at the furthest visible channel
erasion and scour (Figure 1). The analytes are listed in Table 1.

Sites 229 - 235: Storm Drain Systems Outfalls

These sites consist of the discharge areas at seven outfalls along the northern embankment of
Tijeras Arroyo. The ouffalls discharged industrial effluent and storm water from TAs LIl and IV,
Presently they only discharge storm water. The ouffalls receive runoff from Site 96 (Storm Drain
System) and other engineered drain systems within the three TAs. The sites are along
approximately % miles of the embankment,

The specific constituents in the industrial effiuent at these sites are not known. The possible
discharged contaminants include chromates, antifoulants, chromium, sadium hydroxide,
hydrochloric acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only),
semi-volatiles, metals and chromium’*é, if chromium is found in the metals analysis.
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Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tijeras
Arroyo due to a recent release (June '94) of mineral oil at Outfall 232 and vague historical
records. Therefore, soil samples will also be analyzed for TPH.

At Sites 229 through 234, prior to sampling
1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the
drainage;
2. these locations will be visually scanned for UXO/HE; and
3. these locations will be screened for surface radiation anomalies.

Site 229 is due east of the footings of the old guard tower and the south "corner” of the TA Il
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to
this site is along the TA Il perimeter road. This site is within the TA Il testing exclusion zone. The
best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. Bruce
Berry (telephone 845-8018) must be contacted to gain permission and access to this site.
Because this site discharges from TA |, various radionuclides, possibly including tritium, uranium,
and plutonium are of concern. Four surface soil and four subsurface soil samples will be collected
at this site (Figure 1). The analytes are listed in Table 1.

Site 230 is west of Building 970 in TA V. A drain pipe discharges into a bowl-shaped concrete
structure adjacent to Building 970A. Flow from this structure is directed to a drain and flume
located approximately 120 feet further west. The flume carries the flow to a discharge point
slightly above the base of the arroyo embankment. Doug Bloomaquist (845-7455) must be
contacted to ensure that no laser testing is being performed in the area. Four surface soil and four
subsurface soil samples will be collected at this site (Figure 1). The analytes are listed in Table 1.

Site 231 is west of Building 970 in TA IV. A drain pipe discharges to a concrete flume near the top
of the embankment. The flume carries the flow to a discharge point near the base of the slope.
Doug Bloomquist (845-7455) must be contacted to ensure that no laser testing is being performed
in the area..Four surface soil and four subsurface soil samples will be collected at this site (Figure
1). The analytes are listed in Table 1.

Site 232 consists of two outfalls. One outfall is south of Building 970A, east of the lined lagoon. A
drain pipe discharges to a concrete flume near the top of the embankment. The flume carries the
flow to at discharge point near the bottom of hillside. On June 1, 1994, about 150 to 350 gallons
of mineral oil was spilled into this outfall through the storm water drain by building 986. The day
after the spill the site was screened for radiation and UXO/HE. No surface radiation anomalies or
UXO/ME were found. Also, four surface soil and four subsurface soil samples were collected.
The samples were sent to Quintera Laboratory in Denver for analysis for organics, metals,
chromium®®, and gamma spec. Other than TPH from the mineral, no contaminants were detected.
A Voluntary Corrective Measure was conducted in July and August to remove soil contaminated
with mineral oil above 100 mg/kg of TPH.

The second outfall in Site 232 also is south of Building 970A, west of lined {agoon, and
approximately 120 feet east of the other Site 232 outfall. Discharge occurs from a concrete
structure opening near base of embankment. Access to the site is along the road outside the
south side of TA IV. Four surface soil and four subsurface soil samples will be collected at this
drainage Figure 1). The analytes are listed in Table 1.

Site 233 is south-southwest of Building 986. Near the top of an escarpment, a small metal drain
pipe discharges to an open drain which directs flow within another pipe before discharging near
the base of the hillslope. Access to the site is along the road outside the south side of TA IV.
Four surface soil and four subsurface soil samples will be collected at this site (Figure 1). The
analytes are listed in Table 1.

Site 234 is southeast of Building 9811 {Inflatabie Building) and a lagoon impoundment (Site 77).
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The site discharges into a steep-sided, deeply incised channel cut into the hillside. The drainage
channel splits directly uphill of a tree. Access to the site is along the road outside the south side
of TA IV. Both channels will be sampled. Six surface soil and six subsurface soil samples will be
collected at this site (Figure 1). The analytes are listed in Table 1.

Site 235 is immediately downstream of a large concrete spillway on the northeast side of
Pennsylvania and south of the Skeet Range, at the point where the road comes off the north bank
of the arroyo and descends into the channel. The flow moves in a confined channel after
dropping down the spillway. The site has been cleared for visible surface UXO/HE and screened
for surface radiation with no ancmalies detected. This channel is considerably larger than the
other outfall sites. Six surface soil and six subsurface soil samples will be collected at this site
(Figure 1). The analytes are listed in Table 1.

Background

Background soil concentrations for organic contaminants should be negligible. Background
concentrations for total metals and radionuclides must be determined for comparison to
concentrations found at the sites. Twelve locations have been identified to collect samples for
background determination (Figure 1). Ateach of these sites, one sample will be collected at a
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1).. In addition, the
background study report prepared by International Technology Cerporation (May 1994} will also
be used to evaluate the data.

Quality Assurance

As shown in Table 1, quality assurance samples will include the following:

* Field "duplicates” on more than 10 percent of the samples. These samples will be
collected adjacent to the original surface soil sampie and in the same hole as the original
subsurface soil sample;

. Field soil blanks for more than 10 percent of the VOC analyses. These sample will be
obtained from Sample Management Office (SMO) and will contain no VOCs; and
. One rinsate blank. All rinsate will be composited in one container. A sample of the

rinsate will be analyzed for all constituents. The disposal method for the rinsate will be
determined by the analytical results on this sample.

Page 7




sisAjeue s|eIawW Ul payssjep s a7 4t Ajuo /0 10} 8Zfjeuy ,

£s LE|9Z[or[LL]|8 [gL]6L |6k |eL|sL]LL|s8l0zs|ev|01) 20BLNSQNSG SN|d 9IEUNS - S{LJO)
e Joifs 9t |6 |6 FS I8els Jzvjoo X4 €9 jasjozjzijocfo §a fecforfor] e Jic)o ferfoa lzz] 85 S|EjJoL
! L Libtr e el letrv]ele]l e fa EN 8jesuly YO
S EN AUEIG [0S plald vD
13 3 LlL]L]r(Lt]¥]S 4 G 4 L {1 LjLli|P]Liv]| G |2 EN sajeadng v
£leje [43 ¢l Zhfele|e [4] (4} 4 punoibyoeq eN
sjonposd wnajaijed Jeyjo ‘|esaip ‘pIoE 1EIno
z t vlv| 2 r vz F ¥ Plv [2]| ¥ [ 2unnsowoiyo ‘proe spoyooipAy ‘apixoIpAy weyshg ueig uayg | 9E¢
WNIPOS “WNIW0JYY 'SIUBINOKIUE ‘SIIBWLOIYD) i
spnpoid wnajoljed Jayo ‘jesalp ‘poe —
F 9 0 9 JoJifriz z 9 9|9 e 9 | ouninsowoiys ‘pre ouoiyaospAy ‘epxoIphy woshg uieiq wiog | YE%
WNIPOS "WN{WOIYD 'SUBNOJIUE ‘SBIBWOIYD :
sionpo:d wnajolad Jayio ‘|aselp ‘poe .
z b vlv| 2z vy fvdi|1]z z b vt | v 2] # | oununsowoma ‘moe opoyooIpAy *appxesphy weishs ueig uuorg | S€7
WNIPOS "WNRUOIYS 'SJUBINOJIUE ‘S31BW0IYD i
S1oNPoJd tunejoned sayio ‘[asalp pioe —
| z ¥ vy z ¥ vz z ¥ vivic! ¢ JUNYINSOLOJYD *PIoB D10|Yd0IpAY ‘apIX0lphy waish A4
. . ) 1SAS UlBI] ULoIS
| WNIPOS ‘WIWOIYD 'SJUBnoUE 'SalewesyD
| $janposd wnajosiad sayio ‘Bsalp pre —
| z | ¥ vlr| T v vz z ¥ v | v [ 2] v | ounjinsowoiys ‘pioe opojyo0IpAyY ‘apixoipAy SAS IR W0 344
| WNIPOS "WNICIYD ‘SJUBINOMUE ‘SBiRWOoIYD WIISAS Uleiq uLois
sjonposd wnajosjed Jeyio ‘jaseip poe T
z ¥ e z 4 "2 IR ENF: z ¥ ¥ ¥ |Z]| v [ sunjnsowomys ‘pioe ouoyooipAy ‘epixaiphy WIISAS UBIQ LIOIS 0EZ
j WNIpos ‘Wniwoiyd ‘syuenoue ‘sejewoIyD )
| sjonpoud wWns|o5ad JaUl0 ‘|esalp ‘pioe HERNO
zlz|v v ¥ viv| ¢ r tvlezlzly zly b v 2| ¥ | ouninsowoiyo ‘proe spoyoophy ‘epixoiphy wolshs ueig wioig | 8¢
WNIPos "WNIWoJYD ‘SUBNopiUe ‘Sajewoly) :
apIuekd Wnjuey) WNIWICIYD “JBA)IS ‘WRIWpPED
‘wnieq “apixospAy WNUOWWE ‘8puojyoRLe; g .
z|2|* AR EEAFARNFARENE" 4 4 rlelec|v clrviviviz|ele|r | ¥ le 14 UOGIED 'SIUBAI0S JAUI0 ‘[OUBLIALY ‘BUBN|0} (2-v1) repno vo6 *Bpig | szz
‘Sjeniu “s|eusiew aAlIeolpR) ‘Saasojdxe ybig
¥ y | ¥ ¥ [ SE0d PUE SIUBAI0S juatpunodwi esepnsg i0 | 7/
L L F4 ¥ rlzliije Zz ¥ ¥ ¥ sanpisal pue Jueiedold 18300y (z-vL) dus ebnpnua) pi | og
S{edIWaYD uMouNun J3Y)o
ofouy sesalil) Jienn
s(2|¥ LA I glr it 4 LANEA AR R4 S|r|F|r S| v lT| ¢ pue sfeajways Buisseoosd ojoyd ‘ejucluwe Amc_._MGmB.m_.wu N.”oo ot
'SPIJE Jayjo pue PI9e JIWOIYD ‘BPUOIYD I3 : :
AHE R RN EEEHEEBEE I E BEENEEEEBEENEEEER SIUBUIIIZIUOD [BNU3Iog BWEN oug| aus
R S N EEE R EE R E R EE R
e EEE R G A R EEHEHE R EEEEEE
ol o8 5 o ox & g 32 E B Rl og g e ol & s 32 s 8 e
HENERBEEEREEEE - o 8lyl 8|5l 33 B % G elae e e I
2 8] of ~| 6| | & a F alc| & ~ ol 2 9 o < 3 8 B a| D gl 2| o =&
51208 ol s &8 2 |28 35|28l |a 3| 88 [of & (3
=~ 3l e F 7 I e 2l e = 3|l o 2 T 5 e o8l o |8
I s el 3 2] 8 alaf 3 L =~ ol F 2 8 atg| 3 o
@l 3 5 g s F| & M S & = g g3 2
| = @ 2lel e Q - & 2ial 2
2 My 2 = = o ¥ 8 o =
8l @ ol g g 3 ol 8
~ & g S S P o ©
— =N gy ~— — iy -
o a
$|log agepnsqng EICEER)

ueld sisAjeuy pue Bujdweg jjegn

11y sesal1] - sajhjeuy yo 3si °| sjqe)







Appendix B
Analytical Results







. ACRONYMS FOR ANALYTICAL DATA

Organic/metals data for soil = mg/kg
Radionuclides data for soil = pCi/g

ND = Not detected

NS = Not significant

MDA = Maximum Detectable Activity

J = Detected at a concentration below the laboratory reporting limit

B = Detected in the associated blank sample

)
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Quality Assurance Results for Inorganic and Radiological Constituents

&

I= x Q

@ 9 2 ls{e|e|a| 3 z | = 5 8§12 |- |23

£ E (EIE|S 1212|8812 18], |gl|B|8 gle i,

d 4o l<lc|2 181818 (5|8 |88 8|3 |3|S(5|¢8
227-02-A| original [5800]9.3] 59 [180] ND | 2.1 66| 41 | 7.8 13000751160 ND | 5.4 27 | 51
227-02-A| duplicate{6500| 11| 1.4 | 150|025 2.5 6.4 1 41 13 114000{9.1|{170{ ND | 5.9 28 51
227-03-B| original {5100/ 8.8]0.92] 140 ND | 2.1 5.9 | 45 | 11 {13000( 7.5|200] ND 54| 2548
227-03-B| duplicate|6400] 9.9] 5.6 | 140 | 0.5 29 (74| 46 | 10 [16000] 8.6(230| ND 5913350
229-04-A| original [8100{ 13| 5.7 | 150 [0.32| 2.3 80) 42 | 7.9[13000] 12|210| ND |63 24 55
229-04-Al duplicate|7700[ 12| 1.5 { 140 [0.30]| 2.2 80| 42 | 7.7 112000] 11 [19C| ND [6.2| 24 52
230-04-B| original {1500[3.3] 1.6 | 130 | ND | 0.61 23| ND | 18 | 3500} 4.2[110] ND | 3.0 9.1]82
230-04-B| duplicate| 2400 4.9] 1.7 | 140 | ND | 0.68 3.1] 25 { 15 | 4500 {4.1[120[ ND |3.41 9.7 71
235-01-A| original [3600[6.2] 5.1 | 150 | ND 27 | 6.0 | 84 | 6.6 [20000] 76[210] ND 4.5 36 | 65
235-01-Al duplicate[ 3000] 5.3] 1.3 [ 1601 ND 1.6 | 424 57 | 6.5 [12000] 9.4}180| ND 44| 22|66
50-01-B | original |3100{6.5] 21 | 110[0.25[ 1.3 41] 39 | 6.217600(6.6(130] ND 45| 17 18
50-01-B | duplicate|3900[ 7.5 2.0 { 1101026 13 | 43| 4.0 | 5.7 | 8800 | 5.9]150| ND 42118121
50-02-A | original {5800f 12 | 4.2 [ 220 [0.38] 16 52| 43 | 12 | 6700 | 25 [210] ND [ 7.1 11.| 69
S50-02-A | duplicate] 7000] 14 [ 6.4 [ 280 [0.55] 2.2 83| 6.1 17 | 9000 | 35 [290]0.04| 9.4 187 &1
Bkg-05-A| original |6400] 13| 5.7 | 210 {053 1.8 61| 66 | 14 |10000} 16 [330| ND [8.9] 22 37
Bkg-05-A{ duplicate| 5900 12| 7.6 | 190 [0.50| 1.7 6.0 | 63 | 14 [10000{ 16 |320 ND [ 8.7] 24 36
Site 235 | rinsate | ND{ND| ND | ND|{ ND | ND ND | ND | ND| NO [ND|ND|ND|NDIND ND

. Notes on Quality A nce Da

. o © Explosive residues were not detected

2 S 3 in Site 50 duplicate sample

£ g 3 & 1818 |3

o = ;

o = w1 E |l |« | E ™ o ™ ljHexavalent chromium was not

@ 2 g w | & | & = g S g detected in five duplicates and one

g“ % =z |7 E ER R g S S S |/decon rinsate

1] i3] ~ O Q Q Q 2 [ o b

0 (9] = = | a o R | o S ) =]
227-02-A| original | 400 [ 2.7 Cyanide was not detected in two
227-02-Al duplicate| 320 | 9.3 — |{duplicates and one decon rinsate
227-03-A| original 0.004| 04 | 0.15 | 0.61 . .
227-03-A| duplicate 067]0.023| 0.67 Zﬁza“t’:fa‘r':’;geteded in one Site 77
227-03-B| original 0.72] 0.11 |0.72
227-03-B| original { 220 [ ND Tritium and Plutonium-238 were not
227-03-B) duplicate 27.8[0.71] 0.7 detected in four duplicate samples
227-03-B| duplicate| 190 [ 1.4
229-01-A| original 0.007]| 0.451 0.17 | 0.67 ||Selenium, silver, and thallium were not
229-01-A} duplicate 0.73{ 0.034] 0.6 [|detected in any quality assurance
229-03-B| criginal 0.45] 0.058 | 0.45 |{samples
229-03-B| duplicate 0.99( 0.06 1







Appendix C
Background Calculations
for Metals and
@ Radionuclides




Appendix C, Background Calculations for Metals and Radionuclides

To evaluate metals data, 24 background samples were collected for metals analyses.* Distribution
-analyses was performed first by constructing histograms. The histograms indicated a parametric
distribution. Outliers were screened in a two-step process as described in the base wide
background report (IT 1994). The first step is to perform an "a priori" screening for very high
values relative to the rest of the data set. This is gualitatively performed by visually examining a
column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest
neighbor are removed from the data set during this step. None of the anomalous values were
deleted by the "a priori" process.

The second step, from EPA, 1989, determines whether an observation that appears extreme fits the
data distribution. A statistical parameter, T, is calculated:

T, = (X, - X))/

where:

=
I

. = questionable observation;

X
]

. = sample arithmetic mean; and
S = sample standard deviation

T, is compared to a table of one-sided critical values for the appropriate significance level {(upper 5
percent) and sample size from a table provided in EPA 1989. Extreme concentrations for barium,
calcium, chromium, copper and nicke! were identified as outliers and were excluded from the data
set. These anomalous values may have resulted from laboratory or sampling error.

Probability plots were then replotted to determine whether the data fit normal or lognarmal
populations. These plots are shown in Appendix D. The UTL® was calculated for data sets that fit
a normal or lognormal distribution. Data sets are provided in Appendix D. As recommended by
EPA, a tolerance coefficient value of 95 percent was used (EPA 1989). Most metals background
data fit lognormal distributions. Iron and zinc data fit normal distributions. UTLs were not
calculated for mercury, selenium, and silver because mercury and selenium were not detected and
silver was detected only once in the 24 background samples. The beryllium background data did
not fit a normal or lognormal distribution, The maximum value in a data set is commonly taken as
the UTL in a non-parametric setting {Guttman, 1970). The maximum background beryllium
concentration was 0.53 mg/kg.

Base-wide background UTLs for radionuclides were established by International Technology (IT)
Corporation to compare and evaluate radionuclide data (IT, 1994). A table is provided in Appendix

2These data are referred to as local background data. The data collected throughout Kirtland Air Force Base (KAFB}, with
most of the data collected within SNL/NM technical areas, are called base-wide background data {IT 1994},

SUTL = X + K¢S, where:
UTL = Upper tolerance limit;
Sample arithmetic mean (for normal distributien), sample geometric mean (for lognormal distribution);
Sample standard deviation: and
One-sided normal tolerance factor (95 percent for these evaluations),

AWM X
fion ok

13




D with radionuclide background data and the corresponding UTLs. The maximum activity from the
. six local background samples for isotopic plutonium and isotopic uranium was used as an additional

method to evaluate the data. Also, in-hcuse gamma spectroscopy was performed on all 24

background samples and indicated low levels of radioactivity but no significant contamination,







Appendix D
Probability Plots, Local
Background UTL
® Calculations, and Base-
Wide Background UTLs for
Radionuclides




Summacry Statistics for Log (Alumiaum)

Count e« 24

Average = 8.42942

Median = 0.36529

Mode =

Geometric mean = §.4197§
Variance = 0.170246

Standard deviation = 0,412609
Standard error = 0.0842235
Minimum = 7,.69621

Maximum = 9,21034

Range = 1.51413

Lower quartile = 8.13153
Upper quartile = 8.73178
Interquactile range = 0.600253
Skewness = 0.132255

Stnd. skewness = 0.2645]
Kurtosis = -0.792386)

Stnd. kurtosis = -0.792341
Coeff. of variation = 4.g9487
Sum = 202.306

Lognormal Probability Plot for Aluminum

999 - -
99
95

80 ]

5

50 Woas -

P

Cumulative percent

76 19 82 85 g8 9] o4
Aluminum concentrations in sotl, mg/kg (ppm)




‘edian = 2,13275

ode = 22,3979

eometrcic mean = 2.12004
ariance = 0,113831

tandard deviation = 0.3373p9¢
tandacd erroc = 0.0600692
inimum = 1.4816

aximum = 2,77259

ange = 1.29098

awer quartile = 1.91649

Jper quartile = 2,397%
werquartile range = 0.481405
ewness = =0.040772

ind. skewness = -0.081544]
Ictosis = -0.744171

nd. kurtosis = -0.744171
eff. of variation = 15.7211
m = 51.5062

u y Statistics for log (Antimony)
verage = 2.14609 .

Lognormal Probability Plot for Antimony

. 99.9

99

= 5
3 95 Be
g, 80 g9
(e P ~H
o) G
.E: 50 AR
O > ,115’/,
1
0.1 -
1.4 17 2 23 26 2.9

Antimony concentrations in soil, mg/kg (ppm)
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Summacy Statistics for Log (Acsenic)

Count = 24

Average = 1.038

Median = 0.631943

Mode =

Geometric mean = 0.908119
Variance = 0.2981153

Standard deviation = 0.539596
Standard error = 0.110143
Minimum = 0.40546S

Maximum = 1.82455

Range = 1.419%908

Lower quartila = 0.530628
Upper quartile = 1.73162
Interquartile range = 1.20099
Skewness = 0.463036

Stnd. skewness = 0.926071
furtosis = -1,58507

stnd. kurtosis = -1.58507
coeff. of variation = 51.9g3
Sum = 24.912)

Lognormal Probability Plot for Arsenic

99.9
99
95 -0

80 - ’/E/
50 Jndgfjj—ﬂ’

20 F—=—

5
1
0.1

alu]
(um
i

Cumulative percent

0 0.4 0.8 12 I.6 2
Arsenic concentrations in soil, mg/kg (ppm)




y Statistics for log{Bacium)
23
ecage = 4.96940

dian = 4.94164

de = 5.34711

ometric mean = 4,9623¢
riance = 0.0740602

andard deviation = 0.27214
andacd error = 0.0567451
wmum = 4.55388

<imum = 5.34711

1ge = 0.793231

e quartile = 4.70048

er quartile = 5.29832
‘ecquarctile range = 0.597537
Wness = 0,0653415

d. skewness = 0,127931
‘tosis = ~1.30542

«d. kurtosis = ~1.27794

£f. of variation = $.47622
v = 114.298

Lognormal Probability Plot for Barium

09.9 FF——= —— ‘ :
® %
95 -
80 !

30 B

20 il
S/WI

a

Cumulative percent

1
0.1

a
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Barium concentrations in soil, mg/kg (ppm)




Summary Statistics for log(Caclmium}

Count = 24
Average = 0.416764

Median = 0.500116 .

Mode =

Geometric mean =

Variance = 0.159937

Standard deviation = 0.399922
Standard erroc = 0.0816337
Minimum = -0_4462g87

Maximum = 0,955511

Range = 1.4018

Lower quartile = 0,0953102
Upper quarctile = 0.788457
Interquarctile range = 0.653147
Skewness = -0,506707

Stnd. skewness = -).01341
Kurtosis = -0.674504

Stnd. kurtosis = -0.674504
Coeff. of variation = 95.95g7
Sum = 10.0023

Lognormal Probability Plot for Cadmium

99.9
99

95 H—
80 B e

/V
50 AJ/

20 B .

5 T

Lo

Cumulative percent

1
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Cadmium concentrations in sotl, mg/kg (ppm)
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wmmacy Statistics for leg{Calcium)

23

? a = 10.5579
rdian = 10,5713

" xle = 10.0058
rometric mean = 10.5532
iciance = 0,10513
:andard deviation = 0,324237
:andacd error = 0.0676081
nimum = 10.0432
iXimum = 11.2645
nge = 1.22121
wer quartile = 10.3417
‘Pec quartile = 10.7996
terquartile range = 0,.457833
ewness = 0.109797
nd. skewness = 0.214971
ctosis = -0.415646
nd. kurtosis = -0.406895
eff. of vaciation = 3.07103
m = 242 832

Lognormal Probability Plot for Calcium

. 99.9

99 »
- . o
§ 95 ] /
-t
(o9
4 Aftf‘jdzor
. S50 4Bu'
RS o
= 20 5 iz
5 L
O o

i
0.1

10 10.2 10.4 10.6 10.8 11 11.2
Calcium concentrations in soil, mg/kg (ppm)
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Summacy Statistics for log (Chromium)

Count = 23

Average = 1.61841

Median = 1.79176

Mode =

Geometric mean = 1.55042
Variance = 0.204195

Standacd deviation = 0.451g79
Standard error = 0.0942233
Minimum = 0.693147

Maximum = 2_.30259

Range = 1.60944

Lower quarctile = 1.28093
Upper quartile = 2.00148
Interquartile range = 0.72054¢8
Skewness = -0.274151

Stnd. skewness = -¢,536757
Kurtosis = -0.905395

3tnd. kurtosis = -0.886332
Coeff. of variation = 27.9211
Sum = 37.2235

Lognormal Probability Plot for Chromium

99.9

99

95

80

50

20

5
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0.6 0.9
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24

Chromium concentrations in soil, Ln mg/kg (ppm)




acy Statistics (ocr log{Cobalt})
.'—:24

Average = 1.29969

Median = 1.42129

dode =

5eometric mean =

fariance = 0.574775

itandard deviation = 0.758139
itandard ercor = 0.154754
linimum = -2.07944

faximum = 1.88707

lange = 3.96651

ower quartile = 1,28093
‘Pper quartile = 1.58924
nterquartile range = 0,308301
kewness = -4.13299

tnd. skewness = -8.26598
urtosis = 18.909]

tnd. kuctosis = 1B.9093
oeff. of variation = 58.3324
um = 31.1925

Lognormal Probability Plot for Cobalt

99.9 [~
o _
95 H— ' 2
80 a =il
50 EEVEDH/
20 fa L
5 el
1 |
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Cumulative percent

0.91 I.11 1.31 1.51 1.71 1.91 -
Cobalt concentrations in soil, mg/kg (ppm)
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Summacy Statistics for Llog (Copper) . .

Count = 22

Average = 1.98556

Median = 1.96787

Mode =

Geometric mean = 1.96762
Variance = 0,0713494

Standard deviation = 0.267113
Standard ercor = 0.055696%
Minimum = 1,43504

Maximum = 2,56495

Range = 1,12986

Lower quartile = 1.8082%
Upper quartile = 2.1747s
Interquartile range = 0.3664863
Skewness = -0.263077

Stnd. skewness = -0.515077
Kurtosis = 0.18833

Stnd. kurtosis = 0,164854
Coeff. of variation = 13.4528
Sum = 45.6679

Lognormal Probability Plot for Copper
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s 20 ,601"’(82‘
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Copper concentrations in soil, mg/kg (ppm)




Summary Statistics for log(Lead)

= 24 o
ge = 2.13936 :
Median = 2.06049
Mode =
Geometric mean = 2.0950¢9
Variance = 0.1876862
Standard deviation = 0.433454
Standard error =« 0.0884744
dinimum = 1.16315
daximum = 2,.99573
Range = 1.83258
Lower quartile = 1.87133
Ipper quartile = 2 4434
‘nterquartile range = 0.570072
ikewness = 0.0350174
itnd. skewness = 0.0700348
{urtosis = 0.200156
‘tnd. kurtosis = 0.200156
‘oeff. of variation = 20.261
‘um = 51,3446

- Lognormal Probability Plot for Lead
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80 Bmu
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20 5T
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Lead concentrations in soil, mg/kg (ppm)
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Summary Statistics for log (Magnesium) _ .

Count = 24

Average = £.14232

Median = 8.16011

Mode =

Geometric mean = §.13815
Vaciance = 0.0706013
Standard deviation = 0.265709
Standard error = 0.0542376
Minimum = 7.6¢969

Maximum = B,63052

Range = 0.980g29

Lower quartilea = 7.95369
Upper quarctile = 8.3064
Interquartile range = 9,352709
Skewness = -0.0600481

Stnd. skewness = -0.120098
Kurtosis = -0.41424¢

Stnd. kurtosis = -0.41424¢
Coeff. of variation = 3.26331
Sum = 195.4}16

Lognormal Probability Plot for Magnesium
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Summacry Statistics for log (Manganese)

= 24
A age = 5.2733
Median = §.29832
Mode =
Geometric mean = 5.2661
Variance = 0.0771874
Standard deviation = 0.277826
Standard error = 0.0567]11
Minimum = 4,59512
daximum = 5,79909
lange = 1.20397
Lower quartile = 5.21939
Jpper quartile = 5.38343
nterquartile range = 0.173637
skewness = —0.660387
jtnd. skewness = ~1.32077
{urtosis = 1.62566
stnd. kurtosis = 1.62566
‘oeff. of variation = 5.26854
ium = 126,559

Lognormal Probability Plot for Manganese
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Manganese concentrations in soil, mg/kg (ppm)




Summary Statistics (orc log(Nickel)

Count; = 23

Avecage = 1.7845}

Median = 1.82455

Mode =

Geometrcic mean = 1.7459¢
Variance = 0.124¢

Standacrd deviation = 0.352987
Standard error = 0.0736029
Minimum = 0.875469

Maximum = 2,.48491

Range = 1.60944

Lower quartile = 1.58924
Upper quartile = 2.04122
Interquartile range = 0.451985
Skewness = -0.609856

Stnd. skewness = ~1.19403
Kurtosis = 0,992502

Stnd. kurtosis = 0.971605
Coeff. of variation = 19.7808
Sum = 41.0438

Lognormal Probability Plot for Nickel

99.9

99
5 o5 o
8 go
2. P
S 5o o]
= EBB/EQ
= 20 =
5 2
O a

1
0.1 — .
0.8 1.1 1.4 1.7 2 23 2.6

Nickel concentrations in soil, mg/kg (ppm)
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mmacry Statistics for log (Potassium)

24
‘ = 7.21862 -
rdian = 7,31322
wde = 7.31322
:ometric mean = 7.20542
.riance = 0.195599
‘andacd deviation = 0.442265
andard ercor = 0.0902771
nimum = §.30992
ximum = 7.90101
nge = ).59109
wer quartile = 6.82802
per quartile = 7,57526
terquartile range = 0.747233
awness = =0,373715
nd. skewness = -0.74747
rtosis = -0.83864
ad. Kurtosis = -0.83864
2ff. of variation = 6.12673
mo= 173.247

Lognormal Probability Plot for Potassium
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Potassium concentrations in soil, mg/kg (ppm)




Summacy Statistics for Iron .
Count = 24 )

Average = 9529.17

Median = 9400.0

Mode = 11000.0

Geometcic mean = 8977.5
Variance = 1,0363E7
Standard deviation = 3219.17
Standard error = 657.109
Minimum = 4400.90

Maximum = 16000.0

Range = 11600.0

Lower quarctile = §900.0
Upper quartile = 11500.0
Intecquartile range = 4600.0
Skewness = (,20025

Stnd. skewness = 0,400499
Kurtosis = -0.620589

Stnd. kurtosis = -0.620589
Coeff. of variation = 33.7822
Sum = 228700.0

Normal Probability Plot for Iron
99.9 = .

99
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1
0.1

4000 6000 8000 10000 12000 14000 16000
Iron concentrations in soil, mg/kg (ppm)
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mmarcy Statistics for log(Vanadium)

= 24
7 ge = 2.89094
:ddian = 2.83148
de =
rometric mean = 2,87064¢
iriance = 0.122444
:andard deviation = 0,34992
-andacd error = 0.0714271
nimum = 2.26176
iximum = 3.55535
nge = )1.29358
wer quartile = 2,67355
per quartile = 3.19846
terquartile range = 0,.524911
ewness = 0.15B415
nd. skewness = 0.316831
rtosis = ~0.68849)
nd. kurtosis = -0.68849)
eff. of variation = 12.104
m = 69,3826

Lognormal Probability Plot for Vanadium

. 99.9 FF—

99 -
95 ‘ {D/
80 /08/5/
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20 a
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1
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Vanadium concentrations in soif, mg/kg (ppm)
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Summary Statistics for Zine

Count = 24
Average = 49.0

Median = 52,0

Mode = 52.0

Geometric mean = 46.9434
Variance = 171.47g
Standard deviation = 13.995
Standard error = 2.§73
Minimum = 21.90

Maximum = 69,0

Range = 8.0

Lower quartile = 1.0
Upper quartile = 58.0
Interquartile range = 17.0
Skewness = -0, 633044

Stnd. skewness = -1.26609
Kurtosis = -0.0224531

Stnd. kurtosis = -0.0224531
Coeff. of variation = 26.7244
Sum = 1176.0

Normal Probability Plot for Zinc
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0.1

21
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Zinc concentrations in soil, mg/kg (ppm)
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) Normal Parameters for Tijeras Acroyo Local Metal Background Data
T ‘Q’,’) [ﬁ——"\
E > E E Q E
3 < 2 C 3
k= o g e |2 € - 5 Q -_ 3
' Statistical E |Elsl2 |EIS |5 S ¢ |z |2 (2%,
=2 c | @ © < | £ o o o > © L2 < c
Parameter < < I | m clo |o (] = = = = > N
median 4300 |85 2] 120 2 6 14.2]|7.3]| 9400 | 7.0 200 (6.2 17| 52
geometric mean |4579.9[ 8.6 3 14412 5 {3773 8977.5|18.5( 195 6 18 { 47
maximum 10000 16{ 6| 210 [ 3 10/6.6] 13| 16000 [ 20 330 ) 12| 35 | 69
minimum 2200 4.4 27| 95 [ 2 10.1]4.2] 4400 | 3.2 99 [2.4]|9.6] 21
arithmetic average| 4970.8 9 {3|149] 2|55 4.217.5{9529.2{ 9.3 202 16.3| 191 g9
standard deviation| 2095.4 312]405] 123 1.3] 2 |3219.2Ta2 53.6|2.1]6.9] 13
normal tolerance | 2.309 | 2.3 21233{2]|23[23 2.3] 2.309 | 2.3 231 2.3]12.3({2.3
UTL 4927.41 16 7] 244 | 3 111731 12116962 19 326 | 11| 35| 79
Lognormal Parameters for Tijeras Arroyo Local Metal Background Data
D
(2]
E |z E|§ o E
c 0 g e |2 TS le |5 @ = |5
Statistical E |E1g|2 (E]S sl c |zl 2|2|8 ]|,
= c |@ a < | & o 3] o b4 ] 2 < | C
Par_ameter < L J<]am 0[5 |8 Q = — = 2 1> iN
arithmetic averagel 8.4294|2.2| 1 {4.87] o 1.6{1.3] 2 [9.1025 2.115.27]11.8] 2.9 3.8
standard deviation| 0.4126 0.3/ 1]10.27{ 0|05 0.810.3|0.3631] 0.4 0.28|/0.4/0.3]0.3
normal tolerance | 2.309 231 2[233] 2123 23123230923 2.3112.3]23] 23
UTL 9:382112.9| 2 5.6 | 1 2.713.1|2.6] 9.941 [ 3.1 591263746
10 4

el 11874 | 19 271 14121 | 14| 20764 23] 370 | 14 | 40 | o8
@, Z
sufficient data for mercury, selenium, silver, and thallium to calculate sta istics

All concentrations in mg/kg-
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